Redox sensitive PEG controlled octaarginine and targeting peptide co-modified nanostructured lipid carriers for enhanced tumour penetrating and targeting in vitro and in vivo.
To strengthen the anti-tumour efficacy and weaken the side effects, a nano targeted drug delivery system was constructed. The nanostructured lipid carriers (NLCs) were prepared by the melt-emulsification method. Modified with the octaarginine, thiolytic cleavable polyethylene glycol (PEG) and targeting peptide simultaneously on the surface, this multifunctional NLC could not only actively target to tumour tissues, but also control the cell penetration effect of the octaarginine easily by a safe reducing agent l-cysteine (l-Cys). In the present study, the pharmaceutical characteristics, the cytotoxicity and cellular uptake on NCI-H1299 cells in vitro, the biodistribution and targeting effect and anti-tumour ability in vivo were employed to evaluate the formulations. As the results revealed, various NLCs had a mean particle size of about 40 nm and a positive zeta potential of about 10 mV. The optimum density of cleavable PEG was confirmed as 10% and the best concentration of l-cysteine was determined as 20 mM via the qualitative and quantitative cellular uptake study. Based on these outcomes, the multiply decorated NLC manifested a great cell growth inhibition with the increased concentration of paclitaxel (PTX). Moreover, it preferred to accumulate at tumours, but not normal organs in vivo. Compared with Taxol®, this preparation demonstrated stronger anti-tumour efficacy and better security. Therefore, the multifunctional NLC can be considered as a promising drug delivery system targeting to tumours.